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Application No. 10/023,888 

Reply to Office Action of December 15, 2003 

REMARKS/ARGUMENTS 

Claims 22, 26, 30-32, 34-37, 56, 70-76, 81-88 and 90-95 are active in this application. 
Support for the amendment to Claim 26 is found in Claims 28 and 29 as well as in the 
specification as originally filed. The remaining amendments are for clarity and to more 
clearly set forth the claimed invention. No new matter is added. Applicant requests that the 
Examiner reconsider rejoining Claims 74 and 75. Claims 74 and 75 are dependent on Claim 
56 which has already been rejoined to the elected subject matter. 

Applicant thanks the Examiner for indicating that Claim 22 is allowed and the subject 
matter of Claim 69 is allowable. Applicant also thanks the Examiner for the discussion 
granted to the Applicant's undersigned representative on May 25, 2004. During this meeting, 
amendments to the claims to address the outstanding §112 rejections were discussed. In 
particular, it was discussed to define the a and /3 subunit by nucleotide sequences and activity, 
which are reflected in the claims submitted herein. 

The rejection of Claims 26 and 28-37 under 35 U.S.C. § 112, first paragraph is 
respectfully traversed. 

As noted above, Claim 26 has been amended to define the phosphotransferase enzyme 
as being encoded by SEQ ID NO:3 or sequences that hybridize to SEQ ID NO:3. In addition, 
those sequences which hybridize to SEQ ID NO:3 when combined with anaor/3 subunit 
encoded by SEQ ID NO: 3 has phosphotransferase activity. Accordingly, Applicant requests 
withdrawal of this ground of rejection. 

The rejection of Claims 56, 57 and 70-73 under 35 U.S.C. § 1 12, first paragraph is 
also respectfully traversed. 

Claim 56 as amended herein is directed to a method of phosphorylating a lysosomal 
hydrolase protein which comprises an asparagine-linked oligosaccharide with a high mannose 
structure. Accordingly, withdrawal of this ground of rejection is requested. 



9 



Application No. 10/023,888 

Reply to Office Action of December 15, 2003 

The rejection of Claims 35 and 70 under 35 U.S.C. § 1 12, second paragraph is 
respectfully traversed. 

During the discussion with the Examiner, the Examiner requested clarification of the 
recognition sequences for the proteolytic enzymes. In particular, it was indicated that 
pointing out the consensus cleavage sites of the four proteolytic enzymes recited in the claims 
would address this ground of rejection. Accordingly, Applicant attaches herewith printouts 
from the New England BioLabs® on-line catalogue for Enterokinase, Factor Xa, Furin, and 
Genenase I: 

1 . the recognition sequence for enterokinase is D-D-D-D-K, 

2. the recognition sequence for Factor Xa is I-E/D-G-R, 

3. the recognition sequence for Furin is R-X-X-R, and 

4. the recognition sequence for Genenase is H-Y or Y-H. 

A comparison of these substrate recognition sites to the sequences presented in Figure 
5 and SEQ ID NOS:22-25 reveals that these substrate recognition sites are present in SEQ ID 
NO:22-25. 

The rejection as it stands to Claim 70 is addressed by amendment. 

In view of the foregoing, Applicant requests withdrawal of the rejection under 35 
U.S.C. § 112, second paragraph. 

The objection of Claims 26, 28-37 and Claim 70 have been addressed by amendment. 

Applicants also request a returned signed copy of the Information Disclosure 
Statement filed on December 22, 2003. For reference, a copy of that Information Disclosure 
Statement is attached. 
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- Application No. 10/023,888 
Reply to Office Action of December 15, 2003 



Finally, Applicant requests allowance of this application. Early notice of such 
allowance is requested. 

Respectfully submitted, 

OBLON, SPIVAK, McCLELLAND, 
MAIER & NEUSTADT, P.C. 



Customer Number 

22850 



Tel: (703)413-3000 
Fax: (703)413 -2220 




Richard L. Chinn, Ph.D. 
Registration No. 34,305 

Daniel J. Pereira, Ph.D. 
Registration No. 45,518 
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SERVICE 
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SO* 



SITEMAP 



REQUEST A CATALOG 



INTERNATIONAL ORDERS 



FREEZER PROGRAM QUICK ORDER 



Home > Products > Protein Tools > Proteases > Enterokinase, light chain 



RELATED INFORMATION 

► Protein Tools Technical 
Reference 



FAVORITE TOOLS 

► Enzyme Finder 

► NEBcutter 
NEBuffer Chart 

► Double Digest 

► Isoschizomers 

► DNA Sequences 
and Maps 

► REBASE 

RELATED PRODUCTS 

Companion Products 

► Factor Xa 

► Furin 

► Genenase I 

► Proteinase K 



Enterokinase, light chain 



ma 



Catalog # 

P8070S 

P8070L 



Size 

0.063 ug 

0.032 ug 



Concentration 

2 ug/ml 

2 ug/ml 



Price Qty 

$84.00 | 1 j 

$336.00 |1 | 



Prices are in US dollars and valid only for US orders. 
Download: Technical Bulletin | MSDS PDF 



add to cart 



ADD TO CART 



Substrate Specificity: 

As p - As p - As p - As p -L ys T 

Description: 

Enterokinase is a specific protease that cleaves after lysine at its cleavage site Asp-Asp-Asp-Asp-Lys. It 
will sometimes cleave at other basic residues, depending on the conformation of the protein substrate. 
Enterokinase will not cleave at site followed by proline. 

Source: 

This preparation is purified from k. lactis containing a clone of the light chain of the bovine enterokinase 
gene (1,2). 



Enzyme Properties 

Specificity: Enterokinase is a specific protease that cleaves after lysine at its cleavage site Asp-Asp- 
Asp-Asp-Lys'. 

Molecular Weight: 

Theoretical: 26.3 kDa and Apparent: 31 kDa 



Reaction & Storage Conditions 

Unit Definition: 

0.00016 ug of Enterokinase will cleave 25 ug of test substrate to 95% completion in a total reaction 
volume of 50 ul in 16 hours or less at 23°C in 20 mM Tris-HCI (pH 8.0 @ 25°C) with 50 mM NaCI and 2 
mM CaCI 2 . 

Concentration: 

2 ug/ml 



Storage Conditions: 

20 mM Tris-HCI 
200 mM NaCI 
2 mM CaG 2 
50% glycerol 
pH 7.2 @ 4°C 



Storage Temperature: 



-20°C 



References 

1. Collins-Racie, L.A. et al (1995) Biotechnology, 13, 982-987. 

2. Taron, C. and Colussi, P., unpublished observations. 



Companion Products 

Factor Xa 
Furin 

Genenase I 
Proteinase K 

Legal 

Licensing Text: 

This product is sold under patent license from Genetics Institute, Inc. for research use only. Licenses for 
commercial manufacture or use may be obtained directly from Genetics Institute, Inc., 87 
Cambridgepark Drive, Cambridge, MA 02140. 



Privacy, Limitations, Warranty, Disclaimer, Copyright and Tra demo rk 
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Home > Products > Protein Tools > Proteases > Factor Xa 



RELATED INFORMATION 

► Protein Tools Technical 
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FAVORITE TOOLS 

► Enzyme Finder 

► NEBcutter 

► NEBuffer Chart 

► Double Digest 
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► DNA Sequences 
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► REBASE 
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Factor Xa 

Catalog # Size 

P8010S 50 ug 

P8010L 250 ug 



Concentration 

1 mg/ml 

1 mg/ml 



Price 

$53.00 

$212.00 



Qty 



ADD TO CART 



ADO TO CART 



Prices are in US dollars and valid only for US orders. 
Download: MSDS PDF 



Substrate Specificity: 

lle-Giu/Asp-Gly-Arg T 
Description: 

Factor Xa cleaves after the arginlne residue in its preferred cleavage site Ile-(Glu or Asp)-Gly-Arg. It will 
sometimes cleave at other basic residues, depending on the conformation of the protein substrate 
(1,2,3). The most common secondary site, among those that have been sequenced, is Gly-Arg. There 
seems to be a correlation between proteins that are unstable in E.coli and those that are cleaved by 
Factor Xa at secondary sites; this may indicate that these proteins are in a partially unfolded state 
(Walker, I., Riggs, P., unpublished observations). Factor Xa will not cleave a site followed by proline or 
arginine. 

Source: 

Factor Xa protease is purified from bovine plasma and activated by treatment with the activating 
enzyme from Russell's viper venom. 



Enzyme Properties 

Deactivation: Dansyl-glu-gly-arg-chloromethyl ketone (CALBIOCHEM, #251700) will irreversibly 
inactivate Factor Xa by covalent attachment at the active site. In a reaction containing 20 ug/ml Factor 
Xa, 2 uM dansyl-glu-gly-arg-chloromethyl ketone will inactivate >95% of the Factor Xa in 1 minute at 
room temperature. 



Molecular Weight: 

Theoretical: 43 kDa and Apparent: 50 kDa 



Reaction & Storage Conditions 

Unit Definition: 

1 pg of Factor Xa will cleave 50 ug of MBP fusion protein test substrate, MBP-ASal to 95% completion in 
a total reaction volume of 50 pi in 6 hours or less at 23°C in 20 mM Tris-HCI (pH 8.0 @ 25°C) with 
100 mM NaCI and 2 mM CaCl 2 . 

Concentration: 

1 mg/ml 



Storage Conditions: 

20 mM HEPES 



500 mM NaCI 
2 mM CaCi 2 
50% glycerol 
pH 8.0 @ 25°C 

Storage Temperature: 

-20°C 



Notes 

General notes: 

1. The test substrate MBP-ASal is maltose-binding protein fused to a truncated form of paramyosin, 
with the amino acids Ile-Glu-Gly-Arg at the fusion joint. Greater than 95% of the fusion protein 
is cleaved in 6 hours or less. 



References 



1. Nagai, K. et al. (1984) Proc. Natl. Acad. Sci. USA, 82, 7252-7255. 

2. Quinlan, R.A. et al. (1989) J. Cell Sci., 93, 71-83. 

3. Eaton, D. et al. (1986) Biochemistry, 25, 505-512. 
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Home > Products > Protein Tools > Proteases > Furin 



fREEZER PROGRAM 



QUICK' ORDER 



RELATED INFORMATION 

► Protein Tools Technical 
Reference 



FAVORITE TOOLS 

► Enzyme Finder 

► NEBcutter 

• ► NEBuffer Chart 

► Double Digest 

► Isoschizomers 

► DNA Sequences 
and Maps 

► REBASE 

RELATED PRODUCTS 

Companion Products 
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► Genenase I 
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Furin 

Catalog # 

P8077S 

P8077L 



Size 

50 units 

250 units 



Concentration 

2,000 units/ml 

2,000 units/ml 



Prices are in US dollars and valid only for US orders. 
Download: MSDS PDF 



Price Qty 

$105.00 | 1 | 

$420.00 |TJ j 



ADD TO CART 



ADD TO CART 



Substrate Specificity: 
Arg-X-X-Arg ▼ 

Description: 

Furin is a ubiquitous subtilisin-like proprotein convertase. It is the major processing enzyme of the 
secretory pathway and is localized in the trans-golgi network (1,2). Substrates of Furin include blood 
clotting factors, serum proteins and growth factor receptors such as the insulin-like growth factor 
receptor (3). The minimal cleavage site is Arg-X-X-Arg'. However, the enzyme prefers the site Arg-X- 
(Lys/Arg)-Arg\ An additional arginine at the P6 position appears to enhance cleavage (4). Furin is 
inhibited by EGTA, al- Antitrypsin Portland (5) and polyarginine compounds (6). 

Source: 

Isolated from Spodoptera frugiperda (Sf9) cells infected with recombinant baculovirus carrying 
truncated human furin (kindly provided by R. Fuller) (3). 



Enzyme Properties 

Specificity: The minimal cleavage site is Arg-X-X-Arg. However, the enzyme prefers the site Arg-X- 
(Lys/Arg)-Arg. 

Molecular Weight: 

Theoretical: 52.7 kDa and Apparent: 57 kDa 



Reaction & Storage Conditions 

Unit Definition: 

One unit is defined as the amount of Furin that will release 1 pmol of AMC from the fluorogenic peptide 
BOC-RVRR-AMC (Bachem #1-1645) in a total reaction volume of 100 pi in one minute (1 pmol of 
AMC/min) at 30°C in 100 mM HEPES (pH 7.5 @ 25°C) with 0.5% Triton X-100, 1 mM CaCI 2 , 1 mM 2- 
mercaptoethanol and 100 uM BOC-RVRR-AMC. 

Concentration: 

2,000 units/ml 

Storage Conditions: 

10 mM MES 
1 mM CaCI 2 
10% glycerol 



pH 7.0 @ 25°C 

Storage Temperature: 

-70°C 



Notes 

Usage notes: 

1. Both Furin and Onchocerca volvulus Blisterase (NEB #P5204) will cleave peptide substrates with 
the sequence, Arg-X- (Lys/Arg)-Arg. However, the ability of either enzyme to cleave a particular 
protein substrate depends on its tertiary structure as well as on the amino acids immediately 
surrounding the cleavage site (7). 

References 

1. van den Ouweland, A.M.W. et al. (1990) NucL Acids Res., 18, 664. 

2. Steiner, D.F. (1998) Curr. Opin. Chem. Biol., 2, 31-39. 

3. Bravo, D.A. et al. (1994) J. Biol. Chem., 269, 25830-25837. 

4. Krysan, DJ. et al. (1999) J. Biol. Chem., 274, 23229-23234. 

5. Jean, F. et al. (1998) Proc. Natl. Acad. Sci. USA, 95, 7293-7298. 

6. Cameron, A. et al. (2000) 3. Biol. Chem., 275, 36741-36749. 

7. Poole, C.B. et al. (2003) J. Biol. Chem., 278, 36183-36190. 
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Genenase I 



Catalog # 

P8075S 

P8075L 



Size 

50 ug 

250 ug 



Concentration 

1 ug/ml 

1 ug/ml 



Price Qty 

$53.00 | 1 | 

$212.00 | 1 | 



ADO TO CART 



ADD TO CART 



Prices are in US dollars and valid only for US orders. 
Download: MSDS PDF 



Substrate Specificity: 

His-Tyr T 
Tyr T -His 

Description: 

Genenase™ I is a variant of subtilisin BPN ' that has been engineered to have increased specificity by 
substituting amino acids in its active site (1,2). When designing fusion proteins for cleavage with 
Genenase I, we recommend the site Pro-Gly-Ala-Ala-His-Tyr. Genenase I will cleave at other histidine 
residues depending on the surrounding amino acids and the 3-dimensional conformation of the protein. 
Genenase I cleaves His-Tyr-Glu and His-Tyr-Asp slowly, but will not cleave His-Tyr-Pro or His-Tyr-Ile 
(2). 

Source: 

Isolated from a Bacillus subti/is strain carrying the protease gene derived from Bacillus 
amy/oliquefaciens . 



Enzyme Properties 



Specificity: Genenase I cleaves His-Tyr-Glu and His-Tyr-Asp slowly, but will not cleave His-Tyr-Pro or 
His-Tyr-Ile (2). 



Molecular Weight: 

Theoretical: 27.4 kDa and Apparent: 28 kDa 



Reaction & Storage Conditions 

Unit Definition: 

0.5 ug of Genenase I will cleave 50 ug of test substrate to 95% completion in a total reaction volume of 
50 pi in 8 hours or less at 23°C in 20 mM Tris-HCI (pH 8.0 @ 25°C) with 200 mM NaCI. 

Concentration: 

1 ug/ml 

Storage Conditions: 

20 mM Tris-HCI 
200 mM NaCI 

2 mM CaCI 2 



1 mM dithiothreitol 
50% glycerol 
pH 7.2 @ 4°C 

Storage Temperature: 

-20°C 



Notes 



General notes: 

1. The rate of Genenase™ I cleavage has been shown to depend on the amino acid following the 
cleavage site (position Pl')(3). Rates of cleavage when PI' is Asp or Glu are slowest, 40-fold 
slower than when PI' is Arg or Cys. The rate when Pl*= Glu or Asp is enhanced 10- and 14-fold, 
respectively, by including 2 M KCI in the reaction. 

References 

1. Carter, P. and Wells, J.A. (1987) Science, 237, 394-399. 

2. Carter, P. et al. (1991) Biochemistry, 30, 6142-6148. 

3. Carter, P. et al. (1989) Proteins: Structure, Function, and Genetics, 6, 240-248. 
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Patents: 

New England Biolabs, Inc.: U.S. 08/090,902 
New England Biolabs, Inc.: U.S. 08/090,472 

Research Use Assurance: 

THE BUYER/USER HAS A NON-EXCLUSIVE LICENSE TO USE GENENASE I FOR RESEARCH PURPOSES 
ONLY. A LICENSE TO USE GENENASE I FOR COMMERICAL PURPOSES IS AVAILABLE FROM GENENCOR 
INTERNATIONAL, INC. 180 KIMBALL WAY, SOUTH SAN FRANCISCO, GENENCOR CA 94080 
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SIR: 



Applicant(s) wish to disclose the following information. 
REFERENCES 

El The applicant(s) wish to make of record the references listed on the attached International Search Reports and on 
Form PTO-1449. Copies of the listed references are attached, where required, as are either statements of relevancy 
or any readily available English translations of pertinent portions of any non-English language references. 

H A check or credit card payment form is attached in the amount required under 37 CFR §1.1 7(p). 
RELATED CASES 

□ Attached is a list of applicant's pending application(s) or issued patent(s) which may be related to the present 
application. A copy of the patent(s), together with a copy of the claims and drawings of the pending application(s) 
is attached along with PTO 1449. 

□ A check or credit card payment form is attached in the amount required under 37 CFR §1.1 7(p). 
CERTIFICATION 

□ Each item of information contained in this information disclosure statement was first cited in any communication 
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of 
this statement. 

□ No item of information contained in this information disclosure statement was cited in a communication from a 
foreign patent office in a counterpart foreign application or, to the knowledge of the undersigned, having made 
reasonable inquiry, was known to any individual designated in 37 CFR § 1.56(c) more than three months prior to 
the filing of this statement. 

DEPOSIT ACCOUNT 

■ Please charge any additional fees for the papers being filed herewith and for which no check or credit card 

payment is enclosed herewith, or credit any overpayment to deposit account number 15-0030 . A duplicate copy of 
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